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Cambrian age, are exposed near the town, and the
Madison limestone and the overlying beds of Pennsyl-
vanian age farther to the north. The still younger
rocks are perfectly exposed near the north end of the
Rawlins uplift, about 12 miles northwest of the town.
The Deadwood and Madison formations of the follow-
ing section were measured by the writer with Locke
level about 4 miles north of Rawlins, and the lower
part of the Amsden formation was measured by pacing
across the strike about 8 miles north of the town. The
Amsden of this locality includes the red Amsden beds,
which may represent the Fountain formation, and the
Ingleside equivalent. The dip of the rocks here is low,
and the complete thickness of the Amsden was not
‘ascertained. The upper part is covered.

Near the north end of the hills the formations from
the highest sandstone (possibly Tensleep) of the Penn-
sylvanian beds to the Cretaceous were measured with
tape across the strike, and corrections were made for
direction of dip and surface slope. In.the composite
section that follows the geologic names except for mod-
ifieations explained beyond are those used by Bowen®
and many other geologists familiar with central Wyo-
ming.

Composite section measured by the writer north of Rawlins, Wyo. %
[The portion 'ir;closed by the brace at the left is correlated by the writer with the

Dakota group of Bellvue, Colo., and the names in quotation marks indicate the
corresponding parts of that group] f

Mowry shale. Feet
Thermopolis shale of Bowen: Shale, dark-colored (up-
per part of Thermopolis shale of some geologists).. ... 504

Cloverly formation of Bowen:
' “Upper sandstone” (Muddy sand): Sandstone,
dark brown, shaly; forms small ridge.___.__.___ 25
“Upper shale’’ (lower part of Thermopolis shale of
some geologists): Shale, dark colored; upper
part contains thin layers of ‘‘warped’” sandy
limestone covered with worm tracks.__________ 135
“Middle sandstone’’: Sandstone, hard, quartzitic,

»

" with sparkling grains, variable. _______________ 15+
“ Lower shale’’: Shale, sandy, soft, poorly exposed,
white in some places, pink and blue in others,
variable . . . e 10+

“‘Lower sandstone’: Sandstone, coarse grained,
massive, conglomeratic, quartzitic in some places. 61
Erosional unconformity; hard -pebble beds rest with
uneven contact on soft shale.
Morrison formation: Shale, variegated, with thin beds of
. fine-grained sandstone_ . . ___________.____ 234
Sundance formation: '

Limestone, dark gray, fossiliferous__.____________ 5
Sandstone, green, soft_ . _____________________._. 6
Limestone, gray, dense, and very fossiliferous_.__. 1
Sandstone, green, soft_ _ . ___________ 5
Shale, green and gray - - .. _____________ 80
Sandstone, grayish cream, soft and gray shale____ 35
Sandstone, light yellow or cream colored, very soft. 80
Sandstone, gray, soft, and greenish sandy shale_.__ 12
Sandstone, gray, hard - - .. ___ . ___._____ 4

¢ Bowen, C. F., U. 8. Geol. Survey Prof. Paper 108, pp. 227-241, 1918.
58 The part of the section including the Morrison, Sundance, and “Red Beds’’ is
contributed for this paper by C. E. Dobbin, H. W. Hoots, and C. H. Dane.

Sundance formation—Continued. Feet
Sandy shale, green, and several thin beds of fine-
grained grayish sandstone____________________ 19

Sandstone, reddish, green, and gray, cross-bedded,
, mud cracked, with some intercalated sandy shale 78

Sandstone, greenish gray, jointed, well bedded---_ 15
Sandy shale, green_ .. __________ .. _.___ 3
Sandstone, gray, quartzitic_ . __ ... ________.___ 11
Sandy shale, red. . .. oo 12
Sandstone, light gray, ripple marked.___________ 62
Shale, red, and soft fine-grained shaly sandstone.. 221
Sandstone, grayish white, soft_ .. _____.________.. 62
“Red Beds” (Chugwater formation of Dobbin):
Sandstone, red, and red shale..._____.______.___.. 74

Limestone (Alcova, marine, probably Triassic),
dark bluish gray, contains Natica lelia? and Naia-

AUeS? SP e 12
Sandstone, red, and red shale..__ ... ______.____ 899
Limestone, gray to purple. ... __.____. 25
Shale, light red, with thin beds of limestone, chert

nodules, and gypsum-__ ... __.__._ [ 108
Limestone (possibly Forelle), light blue, and thin

Lerinkly” layers . - - - oo 12
Shale (possibly Satanka) sandy, pink to purple._. 60

Limestone, shale, and some thin layers of sandstone 80

Abrupt change suggesting unconformity.

Tensleep (?) Sandstone: Sandstone, massive, in thick
cross-bedded layers, separated by limy sandstone.
The upper 12 feet contains cherty limestone. (Base
not seen where section was measured. Unmeasured
beds lie between this sandstone and limestone below). 360--

Below is the part of the section examined about 5 miles
northwest of Rawlins. ’

Amsden formation (in part ?):

Limestone, containing Derbya crassa?, Chonetes
granulifera var., Productus cora, Productus her-

mosanus, Pustula semipunctata, Marginifera
splendens, Spirifer rockymontanus, Squamu-
laria perplexa, Composita subtilita._________.___ 424
" Covered . e 70+
Limestone, gray . . o o-- 12
Limestone, pink, cherty; lower 10 feet consisting
chiefly of red chert__ .. _____________ 46

Sandstone and shale, red, with irregular masses of
red quartzite at the base which weather out as
boulders . - e e 40

Unconformity by erosion. *

Madison limestone: Limestone, with layers of quartz-
itic sandstone. The following invertebrates indi-
cating Mississippian age were found in the highest
bed: Productus parviformis?, Rhynchopora aff. R.
beechert, Spirifer centronatus, Brachythyris? sp., Clio-
thyridina crassicardinalis. - - ______________ 100+

Abrupt change from brittle limestone above to quartzite
below.

Deadwood formation: Quartzite, conglomeratic, with
ripple-marked layers, worm trails, and markings of
unknown origin__ . ____. 395

Granitic rock.

The Deadwood and Madison formations are essen-
tially the same as at other localities in central and
northern Wyoming described in this paper. The red
inaterial above the Madison limestone is the red-bed
member of the Amsden formation, known locally as
red Amsden, which has been noted generally at this
horizon and which corresponds in stratigraphic posi-
tion to the Fountain formation of Colorado. (See
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pl. 1.)  This red material is overlmn north of Rawlins
hy fossiliferous limestones of Pennsylvanian age similar
to those of the Amsden formation farther north and to
those of the Ingleside formation of Colorado. Abnve
the Pennsylvanian limestones is a thick gray cross-
bedded sandstone, which seems to represent the upper
part of the Ingleside formation and which may be the
Tensleep sandstone of more northerly localities.

The overlying beds here consist of shale, gypsum,
and limestone, which arc correlated by some geolo-
gists with the upper or Dinwoody part of the Embar
of the Lander section, to the west, but which the

writer regards as probably younger than Dinwoody.

A soft shale at the base has the general characteristics
and position of the Satanka shale of neighboring locali-
ties. The overlying limestone seems to be the same
as tho Forelle limestone and the limestone which in
many other places Darton called Minnekahta lime-
stone. Above this are gypsum beds, chert nodules,
and other limestones. As a whole these post-Tensleep
beds, here 205 feet thick, have all the characteristics
of the group of rocks which many of the oil men of
Wyoming call Embar.

The next younger beds, nearly 600 feet thick, have
the characteristics of ‘the typical Chugwater, but the
upper part of the ‘“Red Beds' is of different char-
acter. The Alcova limestone is hard and regular in
thickness and occurrence. It forms a prominent shelf
where the strata lie nearly flat and a sharp ridge
where they are upturned. The red rocks above this
limestone are thicker and more varied than the upper
part of the ‘“Red Beds’ in other places examined.
Some of them may represent the orange-colored sand-
stone (Jelm) of more easterly localities, although they
are lithologically different from the Jelm formation.
No pellet conglomerate like that of the bone beds in
the Jelm of the Laramie Basin was found. The upper
sandy beds illustrated in Plate 22, A, are underlain
by shule that may prove to represent the gypsiferous
beds, although no thick beds of gypsum were noted.
The threefold division of the red beds above the
Alcova limestone—that is, the lowest member, con-
sisting chiefly of sandstone; the middle, member, con-
sisting chiefly of soft red shale; and the upper member,
consisting chiefly of relatively thin beds of hard sand-
stone, some of which are quartzose—was not noted
in other sections. The upper part of this section is
worthy of more careful study than it has yet received.

Near Rawlins, as elsewhere, the Sundance formation
consists of a massive cross-bedded gray to buff sand-
stone at the base and softer fossiliferous beds above.
It is not well exposed where the section was measured
and may be considerably thicker than the section
shows.

The Morrison formation maintains its usual char-
acter and consists chiefly of soft variegated shale. An
excellent opportunity is offered here for observing the

relation of the Morrison to the overlying conglomeratic
sandstone. The soft shale at the top of the Morrison
shows old depressions a few feet deep filled with the
pebbles of the overlying formation in a manner that
clearly indicates erosion before the sandstone was laid
down.

The rocks that are corr ela,ted with the Dakota group
of Bellvue, Colo., are well exposed except the lower
shale. The thick, resistant conglomerate at the base
forms the crest of a ridge, and the overlying shale
crops out in places on the dip'slope. Several isolated
exposures of the colored material characteristic of the
lower shale at Bellvue were observed, but no accurate
measurement of its thickness was obtained. The
middle sandstone and upper shale of the Bellvue sec-
tion were recognized, the shale with thin layers of
“warped”’ limestone near the top and a few fossil
shells too fragmentary for recognition. The upper
sandstone is shaly but is resistant enough to form a
small ridge and is separated from the overlying light-
colored Mowry shale by about 50 feet of dark shale,
which is probably equivalent in a general way to the
upper part of the Thermopolis shale.

WHISKY GAP (46)

For a distance of about 25 miles north of the Rawlins
uplift the surface is occupied by beds of Upper Creta-
ceous age, but the older rocks crop out again in the
Ferris and Seminoe mountains.. They were observed”
in Whisky Gap, near the west end of these mountains.
Here the pre-Cambrian granite is overlain in succession
by the Deadwood formation, the Madison limestone,
the red shaly beds of the lower part of the Amsden,
and the limestones and cross-bedded sandstones corre-
lated with the Ingleside formation of Colorado.
These formations are steeply upturned (see pl. 6, A)
and in some places are faulted and crushed. South of
the sharp ridge formed by these hard rocks is a broad
strike valley eroded in the softer red beds: The lower
part of these red beds is limy and gypsiferous and con-
stitutes the Embar of the oil men of Wyoming.
Fath ® reports its thickness here as 403 feet. The
main mass of the Chugwater formation crops out in the
valley, and stratigraphically above it is a small ridge
formed by the Alcova limestone, from which the fossils
Natica lelia and Naiadites? sp. were collected about a
mile east of the gap. The red beds above this lime-
stone are similar in some respects to those in the Raw-
lins uplift; but the shaly portions are covered with soil,
and only the hard sandstones are well exposed.

The Sundance formation lies unconformably on the
Chugwater and consists here, as elsewhere, of four
members—a gray cross-bedded sandstone at the base,
relatively thin where examined but 60 feet thick where
measured by Fath; a buff shale containing thin layers

% Fath, A. E., and Moulton, G. F., U. S. Geol. Survey Bull. 656, p. 15, 1924.
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of hard limestone carrying small fossils of the species
Eumicrotis curta (Hall), which belongs in the Sundance
fauna; an unfossiliferous member consisting of red
shale and sandstone; and an upper shale and limestone
member in which Belemnites, Camptonectes, and other
characteristic Sundance fossils are numerous.

The Morrison formation is not well exposed, but
the sandstone immediately above it is conglomeratic
and resistant and forms a prominent ridge. The next
higher sandstone is less prominent, and the interven-
ing (lower) shale crops out in a soil-covered depres-
sion. The upper shale of the Bellvue section was
recognized by its position beneath’ the light-colored
Mowry, which forms a ridge, but the writer failed
to find the upper sandstone of the Bellvie section
where he examined these rocks. "Probably in this as
in many other places the upper sandstone is variable
and locally absent. Fath, who examined the Lest

Soldier and Ferris oil fields, found the upper sandstone

30 feet thick but makes no mention of the middle
sandstone, probably because at the time of his exami-
nation little attention was given to the lower beds
of this group. Fath follows Bowen ® in placing the
sandstone which the writer regards as the Muddy
sand at the top of his Cloverly formation, thus re-
stricting the Thermopolis to the higher shale. Fath’s
section interpreted by the writer is platted as the
Whisky Gap section in Figure 5.

. Whisky Gap is about 50 miles southwest of Alcova
and on the opposite side of the granite area that
represents the western extension of the Laramie Moun-
tains. The sections measured near this gap and at
Alcova serve to connect the series of sections measured
west of the mountains with those east and north of
them and to indicate that the formations on opposite
sides of this mountain range are so similar that it
seems obvious that they originally extended without
interruption across the area occupied by the moun-

tains. .
WIND RIVER MOUNTAINS (47)

Between the Lost Soldier oil field and the south end
of the Wind River Mountains, to the west, a distance
of about 40 miles, the surface is occupied generally by
Tertiary rocks, and there is little opportunity of ob-
serving the older formations. But in these moun-
tains all the formations examined at more easterly
localities and four not found farther east are continu-
ously and conspicuously exposed for many miles. The
four additional formations that enter the section in
this interval of 40 miles are the Bighorn limestone,
of Ordovician age; the Darby formation of Black-
welder,! of Upper and Middle Devonian age; the
Phosphoria formation, of Permian age; and the Din-
woody formation, of Lower Triassic age. The Phos-
phoria and Dinwoody formations constitute the Em-

8 Bowen, C. F., U. S. Geol. Survey Prof. Paper 108, pp. 227-235, 1918.
61 Blackwelder, Eliot, Washington Acad. Sci. Jour., vol. 8, p. 425, 1918.

bar of Darton, and the Dinwoody has been correlated
by many geologists with the lower part of the “Red
Beds?” farther east called Embar by the oil men of
Wyoming. The writer believes that the Dinwoody
is older than these ‘“Red Beds” and that its time is
represented by the unconformity that was found far-
ther east between the rocks of Pennsylvanian age and
the overlying ‘“Red Beds.”

Several geologists have described parts of the Wind
River Range. In order to compare the formations
described by them directly with those examined at
more easterly localities, the canyons of North, Middle,
and South forks of Popo Agie River near Lander, Wyo.,
and the Dinwoody and neighboring canyons were
visited by the writer. The older formations exposed
in these mountains have been described by Black-
welder,*? Condit,”® and others, and the younger ones
by Woodruff.** The following section is compiled
from publications by these writers:

Geologic section in Wind Riwver Mountains, Wyo.

{Mancos to Sundance,inclusive,after Woodruff; Chugwater to graniteafter Condit
and Blackwelder. The correlations are by the writer of thisreport. The portion
inclosed by the brace at the left is correlated by the writer with the Dakota group

- of Bellvue, Colo., and the names in quotation marks indicate the corresponding
parts of that group] V4

Mancos shale, including Mowry shale mem-
ber near base. .

Dakota sandstone: “ Upper sandstone,’’ gray Ft. in.
massive; weathersrusty _______________ 20-56
Lower Cretaceous (?):
‘“Upper shale,” soft, sandy, tan in lower
part, drab in upper part_ - .. _______ : 267-281
‘“Middle sandstone,” slightly shaly, ‘
TSty - - . 12-44
‘“Lower shale,” soft, sandy, brick-red
and gray . - - 88-93
“Lower sandstone,”’” massive, gray;
locally a conglomerate.._.__._______ 9-20
Morrison formation. .. __ . ______________ 236-242
Sundance formation. .. _________________

347-350
Chugwater formation: Red shale and sand- -
stone, with thin beds of limestone, gyp-
sum, and orange-colored sandstone in
upper part. (Includes Alcova limestone
member (marine) and Jelm formation
(nonmarine Upper Triassic) of this report) 1, 200-1, 450
Embar formation of Darton: % °
Dinwoody formation (interpreted from
Blackwelder and Condit):
Pale-green to white clay, with
local sandy and calcareous beds,
overlain conformably by bright-
red sandy shale of the Chugwa-

ter formation.. ... _________ . 130
Gray shaly limestone, weathering
- brown______. S 28

6 Blackwelder, Eliot, U. S. Geol. Survey Bull. 470, pp. 452483, 1911; Washington
Acad. Sci. Jour., vol. 8, pp. 417426, 1918.

8 Condit, D. D., U. S. Geol. Survey Prof. Paper 98, pp. 263-270, 1916; U. $. Geol.
Survey Bull. 764, 1924.

6 Woodruff, E. G., U. S. Geol. Survey Bull. 452, pp. 1-36, 1911.-

68 See Blackwelder, Eliot, U. S. Geol. Survey Bull. 470, p. 476, 1911; Washington
Acad. Sci. Jour., vol. 8, pp. 417-426, 1918; Condit, D. D., U. S. Geol. Survey Prof.
Paper 98, pp. 263-270, 1916.
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Embar formation of Darton—Continued.

Dinwoody formation—Continued.

Alternate calcareous and sandy

shale and argillaceous sandstone

in thin beds. ..o oo __L__.

Dark argillaceous limestone with

shale partings containing many

obscure pelecypod shellg. ... ..

Grayish sandy shale, shaly lime-

stone, and shaly sandstone in

alternate beds_ ... ________.___

Park City formation (Phosphoria of

this report):
Massive gray crystalline limestone
with fossil bryozoans and bra-

Ft. in.

12
10

75

16
Nodular greenish-gray clay, green-
ish limestone, and chert; Spiri-
Sferina pulchra, Hustedia meek-
ana, Derbya sp., crinoids, and
bryozoans in abundance. ......
Alternating sepia phosphatic and
calcareous shale and shaly lime-
stone with thin beds of chert
near the top; abundant Produc-
tus nevadenstis ? near the base___
Brown shale and soft nodular
black and gray phosphate rock
interlaminated.. . ... __.___ . 1
Dark greenish-gray oolitic and ar-
gillaceous phosphate rock...___ 1
Gray to sepia-brown-shale, full of
oval nodules, somewhat more
calcareous; abundant Spirifer,
Productus, et¢. - oo o oo __.
Hard greenish-brown phosphatic
limestone, with glauconite grains
Brown argillaceous limestone and
calcareous shale, nodular as
above; abundant Productus neva-
densts, P. cora, P. subhorridus,
Spiriferine pulchra, Pugnaz utah,
bryozoans, ete. ..o .__.
Dark-drab or brown fetid limestone
in massive beds; upper layers .
crowded with bryozoans____.___
Green clay shale with thin beds of
chert and platy gray limestone...
Gray speckled phosphatic sand-

35

12

21

43
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Earthy-white sandstone..........
Greenish-gray speckled phosphatic
sandstone containing Linguli-
discina utahensis, ete. .- ___
Light-gray earthy limestone._. ...
Dark-green shale... ... _______..
Pale-green smoky dolomite, with
seams of black chert and pores
full of black bitumen__._.__...___
White calcareous ' sandstone and
conglomerate of chert pebbles.
(This lies with obscure unconfor-
mity upon the Tensleep sand-

23
9%
3%

N

25

Tensleep sandstone (Pennsylvanian): Cross-
“bedded white to buff sandstone with some
limy layers..__..____.. oo

8619—27—86

300-450

75
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Amsden’ formation: Sandstone, shale, and
dolomitic limestone; red below, lighter
colored above___ . ______________.......

Madison limestone (Mississippian), dolo-
mitic, cherty; 800 feet thick at north end
of Wind River Mountains, 500 feet near
Lander, thinner toward the south_._.____

Nevonian: Darby formation: Dolomite and
shale in alternating beds_ ... .. .___._____

Ordovician: Bighorn dolomite (including
Leigh dolomite member at top); 300 feet
thick at north end of Wind River Moun-
tains; 127 feet in Dinwoody Canyon; 163
feet near Lander._ . _______._________.

Cambrian: :

Gallatin limestone (Upper and Middle
Cambrian): Limestone, dolomitic,
-shale, sandstone, and ‘‘edgewise con.
glomerate” ______________________
Gros Ventre formation (Middle Cam-
brian): Shale, limy, and ‘‘edgewise
conglomerate” .. . _______
Flathead sandstone (Middle Cambrian):
Sandstone, shale, quartzite, and con-
glomerate._ - .. ..
Pre-Cambrian: Granitic and intrusive rocks.

Ft. in.

80-275

500-800

428

100-300

250
600 -

300

As the Wind River Mountain section is used in
this report only for general comparison with sections
farther east that were examined in detail, little need
be said of the older formations. The rocks of the
Amsden formation and Tensleep sandstone (see pl. 5)
differ but little from those of the equivalent forma-
tions of Casper Mountain and localities farther to the
east and south, except that the sandstones have lost
their red color and the limestones have almost dis-
appeared. The Tensleep sandstone is more obviously
separable from the underlying limy beds than the
sandstone of more easterly localities that has been
called Tensleep. On the other hand, it is probable that
the Tensleep of the foregoing section, 300 to 450 feet
thick, includes representatives of beds which farther
east are included in the Amsden or Casper, according
to locality, and which are correlated in a general way
with the Ingleside formation of Colorado. The Ams-
den of this section may be the red-bed member of
the Amsden of these more easterly localities. The
Amsden of this section seems to correspond to beds
containing many Pennsylvanian fossils which Black-
welder ® found in the Gros Ventre Range.

The Phosphoria formation lies unconformably on
the Tensleep sandstone. This unconformity is marked
by an abrupt change in lithology from hard cross-
bedded sandstone below to relatively soft friable sand-
stone, conglomeratic in some places, overlain by beds
of phosphate and soft shale, from which, on Little
Popo Agie River, Lingulidiscina utahensis, Leda belli-
striata?, Pleurophorus sp., Plagioglypta canna?, and
Nautilus sp. were collected. The Phosphoria beds
are more easily eroded than the Tensleep sandstone,

8 Blackwelder, Eliot, Am. Jour. Sci., 4th ser., vol. 36, p. 174, 1913,
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and their outcrop is marked by a distinct recession
of the upper part of the canyon walls. (See pl. 5, B.)

The upper part of the Phosphoria formation char-
acteristically contains persistent layers of chert, beds
of phosphate, and a thick resistant limestone in which
there are great numbers of fossils. In some places the
limestone is made up largely of the coral-like bryozoans
Stenopora and Leioclema. Above the chert is the fos-
siliferous cherty limestone containing Spiriferina pul-
chra, which is the most conspicuous member of the
Phosphoria formation and which appears to be persis-
tent over a wide region.
50 feet or more in thickness, and forms vertical scarps

facing the canyons and long dip slopes on the sides of

the mountains. It contains great numbers of brach-
iopods, but they are difficult to collect because of
their tenacious adherence to the matrix in which they
are embedded. From this limestone on the Middle
Fork of Popo Agie River were collected Derbya? aff.
D. muldtistriata, Spiriferina pulchra, - Myalina sp.,
Muytilus? n. sp., Myophoria lineata?, Schizodus? sp.,
Pleurophorus aff. P. occidentalis, and Pleurotomaria?
aff. P. carbonaria, and from the uppermost layer of this
limestone on the North Fork of the Popo Agie Derbya
n. sp., Pustula nevadensis, Spiriferina pulchra?, Leda
obesa?, Plagioglypta cannae, and Euphemus sp. Black-
welder @ states that the Dinwoody formation is 250
- feet thick at Dinwoody Creek but thins down to less
than 50 feet near Lander. His description in the
quoted section states that the light-colored beds below
the base of the Chugwater red beds and above the
‘“Spiriferina pulchra limestone” constitute his Din-
woody formation. 4
In a recently published report Condit ® says:
Typically the Dinwoody formation consists of greenish-gray
shale alternating with thin slabs of dense calcareous sandstone
or sandy limestone of greenish-gray color that weathers to a
deep brown. Near the top the beds are more argillaceous and
locally contain more or less gypsum. The thickness is 150 to
200 feet in the northwestern part of the Wind River Mountains
(250 feet, according to Blackwelder, on Dinwoody Creek) and

gradually diminishes eastward, being 70 feet at Bea Ogwa
Canyon and 30 feet at Sheep Mountain south of Lander.

Because of the bearing of the Wind River Mountain
sections on the problems of correlation discussed in this
paper, the writer spent some time studying them.
He recognized the beds described as Embar by Darton
and later separated into the Phosphoria formation
below and the Dinwoody formation above. He noted
as former observers did, that the Dinwoody formation
thins eastward and almost disappears south of Lander.

He found the Dinwoody as described by Condit
lithologically different from the underlying Phosphoria
and from the overlying red beds. There is, however,
a doubt in his mind as to the exact line of separation
between the Dinwoody and the overlying red beds.

o7 Blackwelder, Eliot, Washington Acad. Sci. Jour., vol. 8, p. 425, 1918.
# Condit, D. D., U. 8. Geol. Survey Bull. 764, p. 13, 1924,

It is very resistant, is 25 to -

In some places the gypsiferous red beds lie with sharp
contact on the greenish-gray beds that are clearly
included in the Dinwoody formation. In other places
the contact is not clear, and possibly some of the beds
which the writer would place in the Chugwater have
been included by others in the Dinwoody.

At several of. the lotalities examined by the writer
he recognized limy and gypsiferous beds, which he
would include in the Chugwater formation, above the
greenish-gray and brown beds that are characteristic
of the Dinwoody formation. These gypsiferous beds
he would correlate with the beds farther east which
many of the oil men call Embar and which are de-
scribed in this report as Satanka shale, Opeche (?)
shale, Forelle limestone, Minnekahta (?) limestone,
ete. In brief, the writer is convinced that these beds,
which occur in the lower part of the red beds farther
east, are represent\ed in the Wind River Mountains by
beds younger than those of the unquestioned Din-
woody. He found no gypsum in the beds which he
would interpret as Dinwoody, although Condit® states
that the Dinwoody ‘contains more or less gypsum.”
This statement has led the writer to the suspicion
that some of the gypsiferous beds of the overlying
Chugwater formation were included in some places
in the Dinwoody.

The Dinwoody formation is classed as Triassic™ on
the basis of a “few satisfactory fossils.”” The writer
collected fossils in 1923 in Red Canyon, about 3 miles
northwest of Dinwoody Canyon, from the greenish-
gray limy beds of the Dinwoody formation that lie
between the ‘Spiriferina pulchra limestone’ below
and the Chugwater red beds above. These fossils
were identified by Girty as Awviculipecten sp., Aviculi-
pecten? sp., Pleurophorus? several species, and Myo-
phoria? sp. Girty regards these fossils as ‘probably
Triassic.”” He says further:

I am not certain as to this assignment, partly because the
Triassic.faunas are in large measure undescribed and partly be-
cause the fauna shown by. this collection is small and very ill
preserved. On the other hand, this fauna contains not a single
brachiopod, nor is any one of the pelecypods recognizable as a
type found in our Carboniferous faunas. It is true that I can
not definitely identify any of the pelecypods with Triassic
species, partly for the reason given above, but in general charac-
ter the forms are much more like those of the Lower Triassic
than those of the Carboniferous.

In the Wind River Mountains, as in many other
places throughout Wyoming, the Chugwater forma-
tion is made up chiefly of red sandstone and shale.
Here, as elsewhere, the lowest beds of the formation
are lighter colored than those above and contain limy
layers and gypsiferous shales, which some observers
may have included in the underlying Dinwoody for-
mation. The writer believes that these varicolored
beds in the lower part of the Chugwater formation
correspond to the similarly situated beds farther east

6 Idem, p. 3. 0]dem, p. 13. .
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which constitute the Embar formation of many of the
oil men of Wyoming. :
The erosional unconformity separating these basal

red beds from the underlying Tensleep sandstone at

localities farther east, where no rocks of the Phosphoria
formation were found, led to the suspicion that an un-
conformity should be found beneath the similar beds in
the Wind River Mountains. There is a change in
lithology at the line that the writer would draw be-
tween Dinwoody and Chugwater, which suggests a
hiatus. The great variation in thickness (20 to 250
feet) of the Dinwoody formation as described strength-
ens this suggestion. But no erosional unconformity
was found in the Wind River Mountains so clearly
marked as that at the more easterly localities here
described.

The main body of “Red Beds” in the Wind River
Mountains has essentially the same characteristics as
those observed near Rawlins and at other places de-

- scribed in this paper. Near the base are thin lime-
stones in which a few poorly preserved fossils have
been found. South of Lander, where the Dinwoody
is said to be 20 to 50 feet thick, the writer found,
in a layer of “crinkly’’ limestone, several fossils which
Girty refers provisionally to Pleurophorus, although
“none of them are identical with the Pleurophorus”
of the underlying Phosphoria formation. This “crin-

" kly”” limestone is similar to that farther east which is

described as occurring in the lower part of the “Red

Beds” and which contains fossils supposed to be

Permian. ‘

The lower two-thirds of the Chugwater formation
consists of soft red rocks, and the upper third of the
Alcova limestone of gypsiferous shale and red sand-
stone, including beds that have yielded the same verte-
brates ”* as those found in the Jelm formation of the
Laramie Basin, which is now excluded from the Chug-
water formation.

The Sundance formation lies on the ‘“Red Beds’’ in
o manner which suggests unconformity. No massive
gray sandstone was observed at the base of the Sun-
dance, and buff or tan-colored shale lies directly on the
red beds. The red median member and the upper
strongly fossiliferous member were, both recognized.

1 Williston, 8. W., Jour. Geology, vol. 12, pp. 688-697, 1904.
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The Morrison formation here differs from that at more
easterly localities in being locally conglomeratic near
the base. Where the conglomerate is absent, as .on
Twin Creek,”” the lowest member is described as a
massive cliff-forming gray sandstone.

The five subdivisions of the Dakota group at Bell-
vue, Colo., were recognized near Lander. The upper
sandstone is the plant-bearing Dakota sandstone of
Woodruff,® and the lower four divisions constitute his
Lower Cretaceous (?) rocks. He describes a massive
gray coarse-grained cross-bedded conglomeratic sand-
stone, 9 feet thick on Twin Creek south of Lander and
20 feet thick on Sage Creek northwest of Lander, as
resting on Morrison shale. This sandstone obviously
corresponds to the lower sandstone of the Dakota
group at Bellvue. Above it are soft sandy shales of
varied color, 88 feet thick on Twin Creek and 93 feet
thick on Sage Creek, which correspond to the lower
shale of the Dakota group at Bellvue and to the middle
Cloverly of other geologists. The upper sandstone of
the Cloverly (equivalent to the rhiddle sandstone of the
Dakota group at Bellvue) is 12 to 44 feet thick and
contains fresh-water shells and fossil plants. Above
this sandstone is shale 267 to 281 feet thick, containing
layers of rusty sandstone, black carbonaceous shale,
and near the top limy layers with undetermined marine
shells.” The upper sandstone, 20 to 60 feet thick
according to Woodruff, has yielded fossil plants of the
Dakota flora.”® The writer has little hesitancy in cor-
relating this sandstone in a general way with the upper
sandstones of the Dakota group at Bellvue, Colo., and
with the Muddy sand of more easterly localities in.
Wyoming. It has the same stratigraphic position—
that is, it lies between dark rusty fossiliferous shale
below and dark shale (upper part of Thermopolis) over-
lain by light Mowry shale above—and, like the Muddy
sand in many other places, this upper sandstone is lo-
cally absent near Lander. At two localities southeast
of Lander where the Mowry shale and 300 feet of dark
shale below the Mowry are plainly exposed, no sand-
stone was found that could represent the upper or
Muddy sand. Apparently here, as in several other
places noted, this sandstone is discontinuous.

1 Woodruff, E. G., U. S. Geol. Survey Bull. 452, p. 17, 1911.
2% Idem, p. 19.
" % Idem, p. 20.
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